Obtaining measures of an animal's physiological state with minimum disturbance to the animal is essential in animal welfare studies and it is also ethically desirable. A simple technique for implanting a temporary jugular catheter in adult sows is described. The technique involves implantation via an ear vein and can be performed in 5-7 min. Local but not general anaesthetic is required. The technique >has>;n!> effect on basal levels of salivary cortisol 1-2 h later, suggesting that it has no long term stress consequences. Catheters continue to function perfectly well after 4 h.
When blood samples need to be collected in order to measure the levels of hormones or other substances, it is essential that the sampling procedure does not affect the measurements. In studies of animal welfare, measures of the animal's physiological state are important welfare indicators (Broom, 1988) . Obtaining these measures with minimum disturbance to the animal is essential in these studies and it is also ethically desirable. In our studies of pig welfare (Mendl et al., 1991; 1992) we have generally used salivary cortisol (Cooper et al., 1989; Parrott et al., 1989) as a welfare indicator but have also needed to collect plasma samples to Correspondence to: Dr MT Mendl. Received 19 August 1991; accepted 20 January 1992 help validate this technique. We have therefore developed a technique for collecting these samples with minimum disturbance to the pig.
Access to blood vessels in adult pigs is not easy, especially if several samples are to be taken at short intervals. Repeated jugular puncture is likely to be extremely stressful for the animal and will almost certainly affect levels of, for example, cortisol and other hormones. Consequently, indwelling catheters are used when repeated blood sampling is required and techniques of placing catheters in the ear vein (Grun et al., 1973; Brussow et al., 1981) , femoral artery and vein (Weirich et al., 1970; Jackson et al., 1972) and jugular vein (Brown et al., 1973; Ford & Maurer, 1978) have been reported. Indwelling jugular vein catheters are the most popular choice amongst researchers but involve general anaesthesia and demanding post-operative care. Such intervention substantially limits the number of animals that can be implanted, and the general risks of the procedure should also be considered.
We have developed a fast and simple technique for implanting a temporary catheter in the external jugular vein or in the vein maxillaris by means of insertion through the ear veins (auricularis lateralis or auricularis rostralis; Fig. 1 ), which can be easily exposed in adult pigs.
Materials and methods
Thirty 4th parturition Landrace X Large-White pregnant sows were used in an experiment to assess the activity of the hypothalamus-pituitaryadrenal axis. The experiment involved blood sampling every 20 min for 180min by means of a temporary ear vein catheter. Saliva samples were also collected from both catheterized and non-catheterized sows for subsequent assay of salivary cortisol (Parrott et al., 1989; Cooper et al., 1989) . The sow's ear was washed with antiseptic solution (Hibiscrub, ICI, Macclesfield, UK) and cleaned with surgical spirit. A rubber band was placed around the base of the ear and kept in place by the use of forceps. Xylocaine spray (100 mg/g-Astra Pharmaceuticals, Kings Langley, UK) was used as a local anaesthetic. The sows were restrained using a snare placed around the upper jaw, and 0'5ml of a 20/0 lignocaine solution (Lignavet, C Vet, Bury St Edmunds, UK) was injected subcutaneously, using a 1ml disposable syringe attached to a 23 gauge by 16 mm needle, around the area where the most prominent vessel (e.g. Fig. 1 ) appeared (preferably the auricularis lateralis vein, or auricularis rostralis as a second option). An 18 gauge by 50 mm teflon catheter [Cathlon IV (4424), Critikon, Broadlands, Berkshire, UK] was inserted in the selected vessel as close as possible to the base of the ear. After the catheter had been inserted into the vein, the rubber band was removed and a sterile tissue was used to cover the ear. The guide needle was removed from the catheter and a 450 mm sterile guide wire (Hydrocath kit, Viggo-Spectramed, Swindon, UK) was fed through the catheter lumen until 200 mm had been introduced. The catheter was then removed, keeping the guide wire in place in the ear, and an 18gauge by 200 mm hydro mercoated polyurethane catheter (Hydrocath kit, Viggo-Spectramed, Swindon, UK) was introduced over the guide wire. Special care was taken to expose the end of the guide wire before full insertion of the catheter. After full insertion of the catheter, 10 ml of blood was taken to insure that the catheter was positioned and functioning properly. Twenty milIilitres of sterile saline with heparin (4 units/ml) was then injected through the catheter and the catheter closed by means of a plug. Surgical spirit was used to clean the skin around the area where the catheter was inserted. Skin sensitivity was tested by pinching the tissue. In case of any reaction a further 2070 lignocaine solution was injected. The hub of the catheter was secured in place by means of suture and glue. Two inverted 'U' stitches (No.1 chromium catgut) were applied to the skin around the top of the catheter such that, when brought together, the surrounding skin was pulled up and almost covered the catheter hub. Before the stitches were tied, super-glue (Loctite, Welwyn Garden City, UK) was spread underneath the top of the catheter to help to hold it in place. The sow was released and the catheters were flushed with sterile saline with heparin (4 units/ml) after every blood sample. During the experiment a 75 em polyethylene tube was attached to the end of the catheters via a two way stopcock to allow easy sampling without disturbing the animals.
Results and discussion
The technique proved to be adequate for serial blood sampling and the pr~cess of catheter implantation could be performed in 5-7 min by an operator familiar with the procedure. This contrasts to the lengthy and relatively complicated operative procedure and general anaesthetic usually required for jugular catheter implantation in pigs. Salivary cortisol levels from both catheterized (n = 23) and non-catheterized (n = 11) sows were sampled between 1 and 2 h after implantation and did not differ between· the two groups df=32, P=0'602; Fig. 2) . This suggests that the implantation procedure had the catheters in place for longer than 4 h. By the end of the experiment the catheters were working perfectly well and we believe that they can be kept functional for much longer periods. The ear is a particularly suitable place to keep units like this because a simple modified version of an ear tag could be devised to cover the catheter top, thus allowing catheterized animals to be kept in groups. The sows were monitored after the experiment and no reaction was observed to the catheter placement. At the end of the experiment it was very easy to remove the unit. The stitches were cut and the dry glue was peeled off before withdrawing the catheter. Slight pressure on the insertion point was applied with a gauze swab for a few minutes to help blood clotting.
In one animal it was impossible to pass the guide wire after insertion of the 18 gauge by 50 mm catheter. It is likely that the anatomical features of peripheral vessels vary between animals and, in certain cases, catheter insertion may prove to be difficult.
